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Table 1 The information of related images

Parameter Value
CCD size 1024 pixel x 1024 pixel
Field of view (FOV) o T°
Aperture 15 cm
Spatial sampling 24.61"
Exposure time 257 ms
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Fig.1 An example of the surveyed picture
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Fig.2 The effects of position and magnitude errors on recognition rate
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Table 2 The statistics of matching end off for the simulated pictures. The images are

set as 3° x 3° FOV, and within a positional error of 2 pixels.

Matching step  Number

Al 92
Ais 119
A12NA13 412
Az 18
A2 A23 189
A12(A13Az23 92
A1gq 15
Ai2NA14 30
Ai13A14 5
Other cases® 28
Total 1000

? Other cases include the cas-
es of matching ending at
following steps and match-

ing failure.
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Table 3 An example of matching process for one surveyed picture

Number \ Set

N12 N13 N23 N14
Step

A1z 10
A1z, A3 10
Ai12NA13 5
A12(A13, A2s 5
A12ﬂz4237 A13ﬂA23 2
2
1
1

A12NA23, A13(A23, A14
A12NA14
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Fig.5 The time costing for matching process
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Table 4 The statistics of matching end off for the surveyed pictures
Matching step  Original number Modified number
Al 27 76
A1z 46 95
A12(A13 100 140
Aas 5 0
A12(NAz23 116 61
A12(NA13NA23 75 19
Ata 0 0
A12NA13NA14 24 10
Ao 0 0
A12(A23(A24 13 5
Other cases™ 0 0
Total 406 406
2 Other cases include the cases of matching ending at follow-
ing steps.
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A Star Recognition Method with Decreasing
Redundancy Matching

LU Yao!??  ZHANG Xiao-xiang!? ~ SUN Rong-yu'?

(1 Purple Mountain Observatory, Chinese Academy of Sciences, Nanjing 210008)
(2 Key Laboratory of Space Object and Debris Observation, Chinese Academy of
Sciences, Nanjing 210008)

(8 University of Chinese Academy of Sciences, Beijing 100049)

AsstracT During the optical observations of space objects, it is difficult to enable the
background stars to get matched when the telescope pointing error and tracking error
are striking. Depending on the idea of decreasing redundancy matching, an efficient
recognition method for background stars is proposed in this paper. The simulation
stellar pictures in different conditions and the surveyed stellar pictures are used to
verify the proposed method. The experimental results show that the proposed method
performs a higher rate of recognition and less time costing, and it is able to match
stellar pictures accurately and rapidly.

Key words techniques: image processing, telescopes, methods: statistical



